= /(*,*(<)), ί>0, is a semϋinear parabolic equation, e~A l is bounded and / satisfies the usual continuity condition. If for some 0<ω<l, 0<a<l, aωp > 1, γ>i, ||/"^e-/ "|| < C, ί > 1, whenever ||Λ α jt|| 4-||x|| is small enough, then for small initial data there exist stable global solutions. Moreover, if the space is reflexive then their limit states exist. Some theorems that are useful for obtaining the above bounds and some examples are also presented.
Introduction and the Main Theorem.
Assume that A is a sectorial operator [2] on a (real or complex) Banach space X and that there exist M x > 1, 0 < ω < 1 such that 
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(ii) x\t) exists (in X) 9 
x(t) G D(A) and x\t) + Ax(t) =/(/, *(/))
for 0 < / < T. Solutions defined in this way have many known nice properties (see Appendix 2) .
Suppose that μ > 0, p > 1/αω, γ > 1, M 2 > 0, M 3 > 0 are such that ifxGΓ and ||^l a x|| + ||JC|| < μ, then jcGKand In §3 it is shown that if 0 < p < 1/αω then there do not need to exist global solutions for all small initial data.
Observe that there exists M 4 > M λ such that [5] . REMARK 2. Consider the Navier-Stokes equation in an exterior domain. According to [9] , A can be taken to be a nonnegative self-adjoint operator, so that ω = 1, and the nonlinear part satisfies ||/^*)||<cJ^/ 2 x|||MV4*||< ( Hence, all conditions can be satisfied. See also [3] .
Proof of the Main Theorem.
Part (a). We may assume that in (2), M 2 > 0, M 3 > 0. Observe that \\A a x 0 \\ -f ||JC O || < μ. Let 0 < r < oo, x e S(τ) be as in Theorem A2.3 of Appendix 2. Let τ λ be the biggest number such that 0 < r λ < r and ||^4 α jc(/)|| + ||JC(OII < μ for 0 < t < τ v In the following, assume that 0 < t < τ v Observe that
Since (8) x(t) = e~A'x 0 + f *-*'-'>/(*, x(s)) ds we have
equations (4), (6) and (7) imply that
Since Λ(0) = \\A a x 0 \\ < N we have by (10) and (9) that h(0) < L o and since h is continuous we have that h(t) < L o < N. Therefore, by (6) and (7) (11) IM β *(0ll < L 0 c aω {t) < Nc aω (t).
From (4) and (8) 
Similarly we obtain
Theorem Al.l of Appendix 1 gives us a constant c such that
Since z could also be x, it follows that
This and Theorem A2.5 imply Part (b).
Part (c). If z e D(A) then by (1), \\e~A t Az\\ -> 0 as t -> oo. Therefore, if z e JR(^4) then llέΓ^'zH -> 0 as ί -> oo, and if z e N(A) then έT^'z = z for t > 0. Define Px = lim,.^ έΓ^'x e JV(4) for x e X Fix any ^ > / > T > 1. Then
Therefore
\\Px(t) -Px(τ)\\ < g(τ)
and, hence, there exists y ^ N(A) such that ||j; -Px(τ)|| < g(τ). This and equation (13) give us
3. Counterexamples. In this section assume that A is a sectorial operator on a Banach space X. Suppose also that e~A t is bounded for />0, O<α<l,/>>1 and/(x) = p β x||^xforx e D(A a ). Clearly, f:X a *-*X is locally Lipschitz. Define S(τ) as in the Introduction.
Suppose that x 0 e D(^[ α ). Define g(ί) = \\A a e' At x 0 \\ p for ί > 0, and let 0 < T < oo be such that / o r g(s) ds < 1/p for all 0 < t < r. For 0 < / < T, define
A simple computation shows that x e 5(τ). Suppose also that x 0 is such that / 0°° g(t) = oo, therefore, for no ε > 0 exists x ε € 5(00) for which x ε (0) = εx 0 . Now, to see that in the Introduction we cannot allow aωp < 1, we need to find an A that satisfies (1) Using this lemma and the Hille-Yosida Theorem for e iφ A, φ small and nonzero, one can easily obtain necessary and sufficient conditions for (1) to hold. Instead of this theorem we shall, following [8, 10] , present more illuminating and more useful sufficient conditions. 
wheneverz e C, Re(z) >O,αeRand{Lf)(a) < oo.
Using this lemma one can immediately obtain the following two theorems. 
Appendix l
In this appendix we present a precise definition of the fractional powers, some of their properties and a (possibly) new result (Theorem A1.2). A very thorough analysis of fractional powers was done by H. Komatsu in a series of papers [5,6. ..]. Details omitted here can be found in [5, 6] .
Throughout this appendix it will be assumed that A is a generator of a strongly continuous semi-group on a (real or complex) Banach space X and that \\e~A t \\ < M < oo for all t > 0.
Γ(a) JQ
Hence \\{A + λ)~α|| < Mλ~α, (4 + λ)~α is one-to-one and its range is dense in X. (A + λ) α is defined to be the inverse of(^4 + λ)~α and (A + λ)° is the identity map.
Let a > 0. It was shown in [5, 6] Proof. If /? = 1 then the conclusion is obvious. Assume that β < 1. Choose δ so that β<δ<(β-a + <xβ)/β and δ < γ. A linear operator A in a complex Banach space is said to be a sectorial operator if it is a closed densely defined operator and if there exist flER,M>0 and 0 < φ < π/2 such that z £ σ(A) and
\\(A-zY l \\<M/\a-z\
whenever z e C, z Φ a and φ < |arg(z -a)\ < π. A linear operator A on a real Banach space X is said to be sectorial if the natural extension of A on the complexification of X is sectorial.
Assume that A is a sectorial operator on a Banach space X. Fix an βGRso that HέT^II < Me~{ 
